The concept of a health indicator which combined information on mortality and morbidity was first proposed by Sanders' and the first example of such an indicator was published in a report of the US Department of Health Education and Welfare,2 which contained preliminary estimates of "disability free life expectancy" (DFLE) calculated using a method devised by Sullivan.3 This involved using the observed prevalence of disability at each age in the current population ( with the double decrement life table method using data where the disability incidence rate was rising over time. He demonstrated that the Sullivan method gives a lower estimate of disability than the double decrement method because, in effect, the disability prevalence rate used in the Sullivan method reflects the past experience of each cohort and not the current incidence rates. Brouard and Robine'5 similarly argued that the prevalence of disability is a stock dependent on past history, whereas the incidence of disability is a flow which can be used to compute a "pure period proportion" of disabled people, not dependent on past flows, which in turn could be used to compute a pure period indicator of DFLE. They noted that the question of whether to measure stocks or flows is a common dilemma in demography and in other disciplines such as economics. Brouard'6 had previously demonstrated the large bias resulting from the use of stocks rather than flows to calculate trends in working life expectancy for French women and has reminded those debating the merits of the Sullivan and multistate methods of the very similar discussions relating to the use of prevalence versus longitudinal data in "working life tables". [17] [18] [19] Rogers, Rogers and Belanger'o argued that the Sullivan method produces biased estimates of active life expectancy and that this bias, which is pessimistic, leads to the conclusion that active life expectancy is declining in a population whose transition probabilities between the independent and dependent states are held constant. They argued that the Sullivan index is biased in the direction of increased dependency whenever the independent population is very much larger than the corresponding dependent population. It was subsequently demonstrated that the discrepancy between estimates made using the two methods results not from bias in the prevalence index, but from the use of prevalence estimates from a non-stationary population, that is, a population in which the prevalence of dependency has not reached the equilibrium value associated with current transition rates."3
It is now well understood that Sullivan's method, unlike the standard life table method for calculating period life expectancy, does not produce a pure cross sectional indicator derived from the current health conditions of the population.20 This is because the prevalence rates are partly dependent on earlier health conditions of each age cohort, that is, incidence, recovery, and state specific mortality rates applying at earlier times (or ages). To construct a purely cross sectional indicator, one would have to use the equilibrium prevalences observed in a fictitious cohort which had always been exposed to the observed cross sectional transition rates between health states. In an equilibrium or stationary population, where all transition rates are constant over time, Sullivan' The number of survivors in state k (k = 1, 2)
and age x is denoted by lxk (see figure 1 ). The transition probability qx of the single state life table becomes a transition matrix giving the probabilities of transition between states j and k in the age interval (x, x + 5). We ignore the complexities of multiple transitions and consider only the probabilities of transitions between an initial state at age x and a final state at age x +5. The transition probability i4, the probability of a person not disabled at exact age x being disabled at exact age x + 5, is closely related to the incidence rate of disability for the age interval (x, x + 5). The transition probability rx, the probability of a person disabled at exact age x being free of disability at exact age x + 5, is closely related to the recovery rate from disability for the age interval (x, x + 5). figure 3) . In 1945, the multistate estimate faithfully follows the drop in incidence rates, but the Sullivan estimate takes 30 years to reach the same value. This graphically illustrates how Sullivan's method has averaged the change in incidence rates in 1945 over 30 years through the use of period prevalence rates which take decades to reach their equilibrium values for the new transition rates. It is important to note that, while simple scenarios have been chosen, and constant values assumed for some transition rates, the multistate method itself has not been simplified apart from the assumption that half of an age interval is lived in the originating health state. Separate simulations were also carried out to ensure that this assumption did not affect the validity of the comparisons between the Sullivan and multistate methods.
Where the "incidence" rate is assumed to be increasing or decreasing as a multiple f of the change in mortality rate, it was necessary to alter slightly the age specific incidence and recovery rates chosen for 1982 to maintain a good fit of the calculated period prevalence of disability for 1982 to the observed period SCENARIO 3 Starting in 1945, at each age from 5 onwards, the disability incidence rate is assumed to decrease by twice the amount which the death rate of non-disabled persons decreases. Mortality rates decline as observed historically in the French male population. In this scenario, it is assumed that the "prevention of disease" reduces equally both the incidence of death from a healthy state and the incidence of nonfatal disability.
Sullivan's method and the multistate method
give results that are reasonably close (see figure  5 ). The value given by Sullivan's method is lower than the multistate estimate, but gives a reasonably good indication of the trend over time. smooth and relatively regular changes over the longer term, as postulated by the principal scenarios for evolution of population health. We illustrate both these conclusions using a more complex but not unrealistic scenario for French males (see figure 7) . In scenario 5, disability incidence rates jump substantially during the two world wars, but otherwise decline at a constant annual percentage except during the 1960s when the epidemic ofcardiovascular disease was peaking. In order to illustrate clearly the differences between the methods, we ignore any effects of the two world wars on mortality. The resulting estimates of DFLE obtained by the Sullivan method and the multistate method are shown in figure 8. We conclude that Sullivan's method seems to be a quite acceptable method for 0 monitoring long term trends in health expectancies at the population level.
Barendregt et al'2 also carried out a simulation comparing the Sullivan method with the 2000 multistate method. Their hypothetical example was based on a sudden and very large change in survival rates, stable incidence rates and varying prevalence rates and shows that the Sullivan method is quite incapable for monitoring the resulting changes in health expectancy. This confirms the conclusion reached here using scenario 5, that Sullivan's method is not appropriate for detecting sudden changes bility in population health. However, they generalise twice their conclusion to state that Sullivan's method t-dis-is not appropriate for the analysis of changes in cline health expectancy over time in any cirmale cumstances. We disagree with the conclusion: that the simulations presented here have shown that abled Sullivan's method provides acceptable estimates abled of the true period value of health expectancy if mor-there are smooth and relatively regular changes arlier in transition rates over a reasonably long term tive). period, and in particular, provides good estimates of trends in health expectancy. We fully agree that the multistate life table method is to be technically preferred for call give culating period health expectancies, since it is igure based on period transition rates only and will 
